D
EMENTIA IS NOW A LEADING cause of death in the United States, with projection estimates of 16 million individuals having dementia by 2050. 1 The final disease trajectory of dementia is characterized by severe functional impairment, eating problems, malnutrition, and recurrent infections. 2 The decision to place a feeding tube in a patient with advanced dementia is one of the sentinel decisions that family members and health care professionals grapple with in the nursing home environment. Two widely cited structured literature reviews conclude that the use of feeding tubes in patients with advanced dementia does not improve survival, prevent aspiration pneumonia, heal or prevent decubitus ulcers, or improve other clinical outcomes. 3, 4 Nevertheless, Mitchell et al 5 report that more than one-third of nursing home residents with advanced dementia have a feeding tube inserted. Previous studies in this area have focused on identifying variation in feeding tube insertions. Work by multiple investigators has revealed variations in the prevalence or incidence of feeding tube insertions by US state and hospital referral region. 6, 7 A recent US study found that more than Author Affiliations are listed at the end of this article.
two-thirds of persons with advanced cognitive impairment have their feeding tube inserted during an acute care hospitalization, usually for an infection. 6 As such, acute care hospitals appear to be a key locus for decisions to initiate tube-feeding in this population. Our objective was to show the variation and identify characteristics of acute care hospitals associated with greater rates of feeding tube insertion among patients admitted with advanced cognitive impairment.
METHODS

Study Population
The study population was defined from the 1999-2007 US Nursing Home Minimum Data Set (MDS), which contains federally mandated, quarterly collected data on every resident living in all Medicare-certified or Medicaidcertified US facilities. Resident-level MDS data were then matched to Part A and Part B Carrier Medicare Claims files for a random 20% of all Medicare beneficiaries. A 20% sample was used because the Carrier file, formerly referred to as Part B physician/supplier claims, is at the claim level resulting in a large file size. The use of a random 20% of all beneficiaries means that our absolute values represent approximately one-fifth of the national totals, but the rates are a very good approximation of the national rates. 8 Inclusion criteria for the study consisted of previously non-tube-fed nursing home residents with advanced cognitive impairment, aged 66 years or older, who were hospitalized between 2000 and 2007. The presence of advanced cognitive impairment was determined using the well-validated Cognitive Performance Score (CPS), defined as a score of 4 or more.
9,10 A total of 295 099 hospitalizations were identified. We excluded 8084 hospitalizations for acute strokes and 494 hospitalizations that were missing information from the MDS on whether there was an order to forgo artificial hydration and nutrition. An additional 5652 hospitalizations were removed because of matching errors in the database. Inclusion of patients with stroke in the analysis did not change the results.
For hospitalized nursing home residents, lack of preexisting feeding tube was confirmed using both Medicare Claims files and MDS assessments. The billing data for that hospitalization based on Part A and Carrier files ascertained whether a procedure was performed to create enteral access for a feeding tube. 13 and documentation of CPT codes maintained by the American Medical Association.
14 See eAppendix documenting our approach and examination of code validity at http://www.jama .com. This research project was approved by the institutional review board of Brown University, Providence, Rhode Island, with waiver of informed consent.
Hospital Characteristics
All acute care hospitals nationwide were eligible for inclusion; however, only those with at least 30 total admissions of nursing home residents with CPS of 4 or higher during the 8-year period were considered in the analysis. Among the 5401 hospitals nationwide, only 2797 met the requirement for at least 30 admissions of nursing home residents with advanced cognitive impairment being included in the 20% Medicare sample. Use of 25 (1) intensive care utilization in last 6 months of life among all patients who had underlying serious chronic illness, (2) ratio of specialist to primary care full-time equivalent per 1000 decedents, and (3) the use of hospice services. An a priori decision was made to operationalize these latter 3 independent measures into deciles.
Nursing Home Resident Characteristics
The selection of resident characteristics to adjust for potential differences in disease severity and sociodemographic characteristics was based on a review of the literature. 5, 12, [15] [16] [17] [18] [19] Selected characteristics included sociodemographic characteristics (age, sex, race), previously diagnosed medical illnesses, written advance directives, orders to forgo lifesustaining treatment (resuscitation and artificial hydration and nutrition), and patient functioning (CPS and 28-point measure of the activities of daily living). Race/ethnicity was included because past studies demonstrated differences in feeding tube placement by race/ ethnicity and was classified based on the MDS completed by staff in a nursing home. Because of the small number of Asians, Pacific Islanders, and American Indians, we collapsed these race/ ethnicity categories into a single category of "other." Age was coded into accepted cutoffs of 66 to 79 years, 80 to 84 years, 85 to 89 years, and 90 years or older. Because the selected cognitively impaired population of nursing home residents was already functionally impaired, we operationalized the 0 to 28 activities of daily living score as being severely functionally impaired (ie, a score of 28) vs all other scores.
Statistical Analyses
A multivariable logistic model with random effects allowed for a random intercept for each hospital. The unit of analysis was the hospital admission. The analysis included all hospital admissions for nursing home residents without a feeding tube who met the defined eligibility criteria. All admissions after the first feeding tube insertion were censored. Robust SEs were used to adjust for clustering of admissions within hospitals. Two models were fitted. The first model examined only hospitallevel characteristics, and the second model examined the association of hospital-level characteristics after adjustment for patient-level characteristics listed above, the number of days between the MDS assessment and hospital admission, the number of hospitalizations, and the year of hospital admission. Models were estimated in STATA version 10 (StataCorp LP, College Station, Texas) using the xtlogit command with the random effect option. Additionally, sensitivity analyses were performed estimating the model with the hospital as the unit of analysis and the rate of feeding tube insertion as the outcome using a fractional logit multivariable model, which yielded similar results and conclusions. Hypothesis tests were 2-sided using a 5% significance level with 95% confidence intervals (CIs) reported.
RESULTS
A total of 2797 acute care hospitals had at least 30 total admissions of nursing home residents with advanced cognitive impairment defined as a CPS of at least 4 from among the 20% Medicare beneficiary sample. Between 2000 and 2007, 280 869 admissions occurred among 163 022 nursing home residents (mean [SD] age, 84.0 [7.5] years; 66.6% women, and 12.5% black residents). A total of 19 847 feeding tube insertions occurred, of which 94.7% were percutaneous endoscopic gastrostomy feeding tubes. Because our analytic sample is based on a 20% random sample of Medicare beneficiaries, national estimates of the number of admissions, nursing home residents, and feeding tube insertions can be calculated as the absolute numbers multiplied by 5. During the 8-year period, the hospital rate of feeding tube insertion per 100 eligible admissions decreased ( Table 2 shows the rates of unadjusted feeding tube insertions per 100 hospital admissions and the results of 2 multivariablelogisticmodelswiththeunitofanalysis being the hospital admission. The results of the first model are adjusted for onlyhospitalcharacteristics(Table2),and the second model (Table 2) examines whether these associations persist after adjustment for nursing home resident characteristics listed in TABLE 3. In general, the inclusion of nursing home residentcharacteristicsslightlyattenuatedthe magnitude of the observed hospital characteristic associations.
In the multivariable analyses, nursing home residents with advanced cognitive impairment admitted to hospitals with greater ICU utilization for decedents with chronic illness in the last 6 months of life were more likely to have a feeding tube inserted. The absolute difference between the highest and lowest decile of ICU utilization was 7.2 feeding tube insertions per 100 hospital ) also had higher rates of feeding tube insertion. The ratio of specialist to primary care full-time equivalent per 1000 decedents did not exhibit the hypothesized trend that a higher ratio was associated with a higher feeding tube use. Instead, nursing home residents admitted to hospitals in the fourth, fifth, and sixth deciles of this ratio had a somewhat higher feeding tube insertion rate. Hospitals accredited for graduate medical education had a slightly higher rate of feeding tube insertions (AOR, 1.10; 95% CI, 1.01-1.20). Medical school affiliation and hospital use of hospice services among persons with chronic illnesses who died were not strongly associated with feeding tube insertion rates.
Several nursing home resident characteristics were independently associated with feeding tube use (Table 3) . White residents had the lowest likelihood of feeding tube insertion, while black residents experienced nearly a 2-fold increase in the likelihood of feeding tube insertion (AOR, 1.96; 95% CI, 1.89-2.04). The absolute difference in the rate of feeding tube insertions per 100 hospital admissions between white and black residents was 8.5. Written advance directives, do not resuscitate orders, and orders to forgo artificial hydration and nutrition were indepen- Table 2 as well year of admission, the number of days between the 1999-2007 Nursing Home Minimum Data Set assessment and hospital admission, and number of previous hospital admissions. b See "Methods" section for definitions. dently associated with lower likelihood of feeding tube insertion.
COMMENT
Feeding tube insertion in persons with advanced cognitive impairment demonstrates a disconnect with the existing evidence of their effectiveness. Two widely cited qualitative literature reviews 3, 4 have questioned the effectiveness of feeding tubes in persons with advanced dementia, citing a lack of evidence for improved survival, pressure ulcer resolution, or the prevention of aspiration pneumonia. Nevertheless, among US hospitals with at least 30 admissions of persons with advanced cognitive impairment during the 8-year period, the rate of feeding tube insertions varied widely from 0 to 38.9 insertions per 100 admissions. Our research findings call for multifaceted interventions to ensure that the insertion of feeding tubes during acute care hospitalizations is consistent with patient preferences after thorough discussion of the risks and benefits.
Hospital characteristics associated with higher rates of feeding tube insertion include larger size, for profit, and more ICU days for decedents with chronic illnesses during the last 6 months of life. Levels of specialty care and hospice care were weakly or not associated with rates of feeding tube insertion. Our findings that larger and forprofit hospitals were more likely to insert feeding tubes is consistent with the examination of end-of-life care intensity in Pennsylvania by Lin et al. 20 Nevertheless, the reason for these associations are not known and future research is needed to understand these associations. Higher rates of ICU use for chronically ill patients during the last 6 months of life also were significantly associated with feeding tube insertion rates, even after controlling for other hospital and nursing home resident characteristics.
As reported by other studies, 5, 12, 18, 19 black and Hispanic residents were more likely to undergo a feeding tube insertion. Further research is needed to understand whether this reflects informed preferences for more aggressive care at the end of life, a disparity in physician communication, or that minorities receive their health care at hospitals, nursing homes, or both that provide a disproportionate amount of care for indigent patients that potentially affects staffing ratios and quality of care. 21 Our results confirm that written advance directives, do not resuscitate orders, and orders to forgo artificial hydration and nutrition are associated with lower rates of feeding tube insertions, suggesting that advance care planning has an important role in the reduction of potentially unnecessary procedures.
These results raise more questions than answers, but determining variation in characteristics associated with insertion of feeding tubes is an important first step. A full report of hospital rates of feeding tube insertions is available at http://www.LTCFocus.org. Future research to examine these reported variations should focus on decision making for feeding tube insertion in hospitalized nursing home residents with dementia. Additionally, the role that hospitals and nursing homes have in advance care planning is critically important. Advance care planning is often lacking in nursing homes.
22,23 Table 3 shows that only 5.8% of hospitalized nursing home residents with advanced cognitive impairment had an order to forgo artificial hydration and nutrition despite the finding of O'Brien et al 24 that most nursing home residents would "rather die" than live in a state of advanced dementia with a feeding tube. Improving advance care planning is essential to ensure that feeding tube insertions are based on informed patient preferences. 25, 26 Our study has several limitations. With the exception of orders noted in the MDS to forgo artificial hydration and nutrition, information on physician counseling and patient preferences regarding feeding tube insertion is lacking. We relied on both ICD-9 and CPT procedure codes from billing data to indicate whether a feeding tube was placed. These data as well as the MDS may include some inaccuracies. Our analytic files relied on hospitalizations between 2000 and 2007. Rates of feeding tube insertion decreased during the study period and it is possible that rates have changed further, although most of the decrease observed occurred by 2005.
CONCLUSION
Eating problems represent an important issue for individuals with advanced cognitive impairment and many experts have expressed concerns regarding the overuse of feeding tubes. Studies have suggested that more than one-third of nursing home residents with advanced cognitive impairment have feeding tubes inserted and the majority of these tubes are placed during acute care hospitalizations. These results are the first to our knowledge to document the national variation in rates of feeding tube insertions among acute care hospitals. Future research is needed to better understand why this variation occurs and to intervene to ensure that feeding tube insertion reflects informed patient preferences based on discussion of the evidence of risks vs benefits.
